Testosterone reduces vascular relaxation by altering cyclic adenosine monophosphate pathway and potassium channel activation in male Sprague Dawley rats fed a high-salt diet.
Male gender and high-salt diet are risk factors for hypertension. The effect of chronic exposure to testosterone is an increase in vascular tone but its influence upon responses induced by other vasoactive agents is not clear. We considered the possibility of interactions between testosterone and a high-salt diet in the mechanisms that are involved in the regulation of vascular tone. Therefore, we designed experiments to assess the involvement of the cyclic adenosine monophosphate (cAMP) pathway and potassium channel activation on vascular relaxation elicited by testosterone deficiency that was induced by orchidectomy in Sprague Dawley rats on a normal or high-salt diet. Weanling male rats were randomly divided into eight groups (n = 6 each) that were either orchidectomized or sham operated with or without testosterone replacement (10 mg/kg body weight of Sustanon 250 intramuscularly, Organon, Holland) and were placed on a normal or high-salt (0.3% or 8% NaCl) diet, respectively, for 6 weeks. Arterial blood pressure was determined before and weekly throughout the experiment using the tail-cuff method. Relaxation responses to forskolin and diazoxide were studied in noradrenaline (0.1 µM) precontracted aortic rings. There was an increase in the systolic blood pressure of rats placed on a high-salt diet compared with control or orchidectomized rats. Orchidectomy elicited a reduction in the systolic blood pressure while testosterone replacement restored systolic blood pressure to values seen in intact rats. A high-salt diet reduced the relaxation response to forskolin and diazoxide but not in orchidectomized rats while testosterone replacement re-established the blunted relaxation response to forskolin and diazoxide. Inhibition of potassium channel or adenylyl cyclase activation appears to contribute to the mechanisms by which a high-salt diet increases vascular tone. These effects were counteracted by orchidectomy in male Sprague Dawley rats.